Bronchial response to breathing dry gas at 3.7 MPa ambient pressure.
In diving, pulmonary mechanical function is limited by the increased density of the gas breathed. Breathing cold and dry gas may cause an additional increase in airways resistance. We have measured forced vital capacity, forced expired volume in 1 s (FEV1) and forced midexpiratory flow rate (FEF25%-75%) before and after breathing dry or humid gas at 29-32 degrees C during a standardized exercise intensity on a cycle ergometer at an ambient pressure of 3.7 MPa. The atmosphere was a helium and oxygen mixture with a density of 6.8 kg.m-3. Six professional saturation divers aged 26-37 years participated in the study. There were no significant differences in convective respiratory heat loss between the exposures. The mean evaporative heat loss was 67 W (range 59-89) breathing dry gas and 37 W (range 32-43) breathing humid gas, corresponding to water losses of 1.7 g.min-1 (range 1.5-2.2) and 0.9 g.min-1 (range 0.8-1.1), respectively. There was a significant reduction in FEV1 of 4.6 (SD 3.6)% (P < 0.05), and in FEF25%-75% of 5.8 (SD 4.7)% (P < 0.05) after breathing dry gas. There were no changes after breathing humid gas. By warming and humidifying the gas breathed in deep saturation diving bronchoconstriction may be prevented.